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1
VEHICLE-MOUNTED INFORMATION
APPARATUS

TECHNICAL FIELD

The present invention relates to a vehicle-mounted infor-
mation apparatus in which a design panel is assembled to a
main body chassis and internal circuit boards are connected to
each other by board-to-board connecting connectors.

BACKGROUND ART

In a conventional car navigation device, a design panel
made of a resin to which an LCD (liquid crystal display)
board is attached is positioned and fastened to a device main
body chassis accommodating a navigation board on which an
electronic circuit implementing a navigation function is
mounted, and an electronic circuit implementing a display
function of the LCD is mounted on the LCD board. However,
since it is configured that the LCD board is not directly fixed
to the design panel, but that the LCD board is held by a chassis
fixed to the design panel, separate components such as chassis
are interposed therebetween, so that a direct positioning of the
LCD board and the navigation board is not performed; thus,
the connectors of both the boards tend to be misaligned with
each other.

On the other hand, in the above device, a transmission
amount of information between the navigation board and the
LCD board is large, and hence a large number of pins of a
connecting connector for satisfying it are required. From a
reason such that a pitch between the pins are narrowed with an
increase in the number of pins, a movable region thereof
allowable in terms of structure is also narrowed. With a nar-
row movable region, in the case where a misalignment
between the connectors is caused by the accumulation of
intersections between the components, and the like, a con-
nection between the connectors becomes difficult or some-
thing, which may lower precision in device assembly. For this
reason, conventionally, a B to B connector in which the num-
ber of pins is increased, whereas the movable region is nar-
rowed, what is called a board-to-board connector, is unusable.

Under such circumstances, conventionally, it is configured
such that even when the misalignment occurs, connectors can
be connected with each other by using an FFC (Flexible Flat
Cable) or an FPC (Flexible Printed Circuit) with a wide
movableregion and also with a large number of pins, (e.g., see
Patent Document 1), or that the necessary number of pins are
ensured in such a manner that a plurality of B to B connectors
with a widened movable region by a reduced number of pins
are used.

PRIOR ART DOCUMENTS
Patent Documents

Patent Document 1: Japanese Patent Application Laid-
open No. 2001-127445

However, when the FFC or FPC is used, handling such as
routing becomes complicated; thus, there is a problem such
that assemblability thereof is degraded. Further, in an in-
vehicle device required to be saved in space, it is difficult to
ensure a space for mounting a plurality of connectors on a
board.

Also, conventionally, a design panel of a resin member and
a main body chassis of a sheet metal member are fastened to
each other, and hence a component (such as a spring) for
grounding a LCD board is separately required. In addition, in
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order to allow checking after assembly whether a connection
between the connectors is established or not, it is necessary to
dispose the connectors close to a wall surface of the main
body chassis, and to open a hole for visual check in the main
body chassis.

The present invention is made to solve the foregoing prob-
lems, and an object of the invention is to provide a vehicle-
mounted information apparatus which is controlled in fin-
ished dimensions to be improved in assembly precision, and
can use B to B connectors with a large number of pins and a
narrow movable region.

Problems to be Solved by the Invention

A vehicle-mounted information apparatus of the present
invention includes: a first chassis shaped like a box; a first
circuit board positioned and fixed inside the first chassis; a
second chassis shaped like a plate which is an internal com-
ponent of a design panel that covers one surface of the first
chassis, and which is secured to the first chassis; a second
circuit board positioned and fixed at a surface of the second
chassis facing the first chassis; a pair of board-to-board con-
nectors mounted respectively at positions of the first circuit
board and the second circuit board to face each other, when
the first chassis and the second chassis are putinan assembled
state; two bosses arranged protrusively on each of a pair of
opposing outer wall surfaces of the first chassis; a pair of
protrusive pieces protruding respectively from a pair of
opposing side parts of the second chassis toward the first
chassis side, such that the pieces are abutted against a pair of
opposing outer wall surfaces of the first chassis, respectively,
and also that corresponding protruding tip portions thereof
are each inserted between the two bosses, so that both-shoul-
der portions formed at the corresponding protruding tip por-
tion are latched on the two bosses, thereby performing a
positioning between the first chassis and the second chassis;
and a fixing part for fixing the protrusive pieces of the second
chassis to the outer wall surfaces of the first chassis.

Effects of the Invention

In accordance with the invention, when the first and second
chassis in which the first and second circuit boards each on
which the board-to-board connector is mounted are fixed are
positioned and fixed to each other, the number of interposed
parts are minimized, so that an effect of finished dimensions
of'the parts can be reduced. As a result, an assembly precision
between the chassis is enhanced, which allows to use the
board-to-board connector with a large number of pins and a
narrow movable region.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an external perspective view showing a configu-
ration of a vehicle-mounted information apparatus in accor-
dance with Embodiment 1 of the present invention.

FIG. 2 is an external perspective view of a device main
body in accordance with Embodiment 1, and shows a state
after mounting of a navigation board.

FIG. 3 is an external perspective view of the device main
body in accordance with Embodiment 1, and shows a state
before mounting of the navigation board.

FIG. 4 is an external perspective view of a navigation board
holder in accordance with Embodiment 1.

FIG. 5 is an external perspective view of a display part in
accordance with Embodiment 1, and shows a state after
assembly.
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FIG. 6 is an external perspective view of the display part in
accordance with Embodiment 1, and shows a state before
assembly.

FIG. 7 is an external perspective view of a display part
chassis in accordance with Embodiment 1.

FIG. 81s an external perspective view showing a state of the
device main body and the display part before assembly.

FIG. 9 illustrates an enlarged view of a positioning part of
the main body chassis and a positioning protrusive piece of
the display part chassis: FIG. 9(a) shows a state before assem-
bly; and

FIG. 9(b) shows a state after assembly.

BEST MODE FOR CARRYING OUT THE
INVENTION

In the following, in order to explain the present invention in
more detail, embodiments for carrying out the invention will
be discussed with reference to the accompanying drawings.
Embodiment 1.

A vehicle-mounted information apparatus shown in FIG. 1
is a car navigation device, a car audio device, and the like. The
vehicle-mounted information apparatus includes a device
main body 100 accommodating interiorly a navigation board
having a navigation function (or an audio function, and the
like), and a display part 200 accommodating interiorly a LCD
board having a display function of a LCD 202 to be assembled
thereinto.

First, a description will be given to a configuration of the
device main body 100.

FIGS. 2 and 3 are each an external perspective view show-
ing a configuration of the device main body 100: FIG. 2 shows
a state after mounting of a navigation board 107; and FIG. 3
shows a state before mounting thereof. FIG. 4 is an external
perspective view showing a configuration of a navigation
board holder 108 for fixing the navigation board 107 thereon.

A main body chassis 101 of a sheet metal member forming
the device main body 100 includes a bottom face 102, both
side faces 103 and 104, a front face 105 (shown in FIG. 1), a
top face 106 (shown in FIG. 1), and a back face (omitted in
FIGS. 1 to 4). The navigation board holder 108 is fixed to an
inner wall surface of the main body chassis 101 shaped like a
box, and the navigation board 107 is mounted to the naviga-
tion board holder 108. A navigation side connector 109 is
mounted at the end of the navigation board 107. The naviga-
tion side connector 109 is a B to B (board to board) connector
to be connected to a connector (LCD side connector 205
described later) provided at the display part 200.

Here, a description will be given to a positioning structure
of'the navigation board 107 (further, the navigation side con-
nector 109) and the main body chassis 101.

As shown in FIG. 4, board positioning convex parts 110a
and 1106 are protrusively provided at the navigation board
holder 108 united with the main body chassis 101, and screw
holes 111a and 1115 are opened adjacent thereto. In the
navigation board 107 on one side, as shown in FIGS. 2 and 3,
opened are board positioning concave parts 112a and 1125
fitting the board positioning convex parts 110a and 1105,
respectively, and adjacent screw holes 1134 and 1135.

Then, when the navigation board 107 is mounted on the
navigation board holder 108, the board positioning convex
and concave parts 110a and 1124 are fitted together, and also
the board positioning convex and concave parts 1105 and
1125 are fitted together to thus position the two components.
Subsequently, a screw 114a is fastened into the screw holes
111a and 113a adjacent to the fitting portion, and a screw
1145 is fastened into the screw holes 1115 and 1135 to thus fix
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the two components. As a result, the navigation side connec-
tor 109 is positioned to the main body chassis 101.

Incidentally, in the illustrated example, two sets of board
positioning convex and concave parts are provided, but three
or more sets thereof may be provided. Also, the screw fasten-
ings may be carried out at three or more places. Further, pawl
fittings may be adopted in place of the screw fastenings.

The board positioning convex and concave parts 110a and
112a and the screw holes 111a and 113a, and the board
positioning convex and concave parts 1105 and 1125 and the
screw holes 1115 and 1135 are provided in proximity to each
other, respectively, and also the board positioning convex and
concave parts 1105 and 1125 and the screw holes 1115 and
1135 are provided in proximity to the navigation side con-
nector 109; as a result, it is possible to enhance a positional
precision of the navigation board 107 to the navigation board
holder 108, and further a positional precision of the naviga-
tion side connector 109 to the navigation board holder 108.

Subsequently, a description will be given to a positioning
structure of the main body chassis 101 with a display part
chassis 203.

With the vehicle-mounted information apparatus, the main
body chassis 101 and the display part chassis 203 described
later are assembled to each other, to thereby integrate the
device main body 100 and the display part 200.

To this end, positioning parts 115a¢ and 1155 are provided
on both side faces 103 and 104 of the main body chassis 101
which are opposite to each other. One set of two positioning
bosses 116 are provided for each ofthe positioning parts 115a
and 11556 (shown in FIG. 4). It is noted that in FIG. 4 only a
pair of positioning bosses 116 are seen on the side face 104
side; however, a pair of positioning bosses 116 are also pro-
vided on the side face 103 side. Further, a screw hole 117 and
a fitting pawl 118 are provided at a position interposed
between the pair of positioning bosses 116 of each of the
positioning parts 115 and 1155. These details will be
described later.

Further, screw holes 1194 and 1195 (shown in FIGS. 2 and
3) are provided at the end portions of the sides of both the side
faces 103 and 104 on which the positioning parts 115¢ and
11554 are provided, respectively.

Incidentally, in the illustrated example, the positioning
parts 115a and 1155 are provided in both the side faces 103
and 104, respectively; however, these may be provided in a
pair of opposing surfaces, and may be provided in the bottom
face 102 and top face 106, respectively.

Next, a description will be given to a configuration of the
display part 200.

FIGS. 5 and 6 are each an external perspective view show-
ing a configuration of the display part 200: FIG. 5 shows a
state after assembly; and FIG. 6 shows a state before assem-
bly. FIG. 7 is an external perspective view of the display part
chassis 203.

The display part 200 includes a design panel 201 of a resin
member, an LCD 202, the display part chassis 203 of a sheet
metal member, and an LCD board 204. When the display part
chassis 203 is mounted on the main body chassis 101, the
device main body 100 and the display part 200 are united with
each other. The design panel 201 united with the LCD 202 is
mounted on the front of the display part chassis 203, and the
LCD board 204 is mounted at the back thereof. An LCD side
connector 205 to be connected to the navigation side connec-
tor 109 on the device main body 100 side is mounted on the
position of the surface of the LCD board 204 facing the device
main body 100, corresponding to the vicinity of the center of
the display part 200.
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Here, a description will be given to a positioning structure
of'the LCD board 204 (further, the LCD side connector 205)
and the display part chassis 203.

As shown in FIG. 7, board positioning convex parts 206a
and 2065 are protrusively provided on the display part chassis
203, and screw holes 2074 and 2075 are opened adjacent
thereto. In the LCD board 204 on one side, as shown in FIGS.
5 and 6, opened are board positioning concave parts 2084 and
208p fitting the board positioning convex parts 206a and
2065, respectively, and adjacent screw holes 2094 and 2095.

Then, when the LCD board 204 is mounted on the display
part chassis 203, the board positioning convex and concave
parts 2064 and 208a are fitted together, and the board posi-
tioning convex and concave parts 2065 and 2085 are fitted
together to thus position the two components. Subsequently,
a screw 210a is fastened to the screw holes 207a and 2094
adjacent to the fitting portion, and also a screw 2105 is fas-
tened to the screw holes 2075 and 2095 to thus fix the two
components. As a result, the LCD side connector 205 is
positioned to the display part chassis 203.

Incidentally, in the illustrated example, the two sets of
board positioning convex and concave parts are provided, but
three or more sets may be provided. Also, the screw fastenings
may be carried out at three or more places. Further, pawl
fittings may be adopted in place of the screw fastenings.

The board positioning convex and concave parts 206a and
208a and the screw holes 207a and 209a, and the board
positioning convex and concave parts 2065 and 2085 and the
screw holes 2075 and 2095 are provided in proximity to each
other, respectively, and also the board positioning convex and
concave parts 206a and 208a and the screw holes 207a and
209q are provided in proximity to the LCD side connector
205; as a result, it is possible to enhance the position precision
of the LCD board 204 to the display part chassis 203, and
further the position precision of the LCD side connector 205
to the display part chassis 203.

Subsequently, a description will be given to a positioning
structure of the display part chassis 203 with the main body
chassis 101.

There are provided positioning protrusive pieces 211a and
2115 protruding from both sides of the display part chassis
203 which are opposite to each other toward the main body
chassis 101 side. In each of the positioning protrusive pieces
211a and 2115, there are provided a screw hole 212 and a
fitting hole 213 to fit the fitting pawl 118 of the main body
chassis 101. Further, both-shoulder portions 214 to be latched
on the pair of positioning bosses 116 of the main body chassis
101 are formed at respective tip portions of the positioning
protrusive pieces 211a and 2115.

Further, fixing protrusive pieces 215a and 2155 are protru-
sively provided at the two sides of the display part chassis 203
at which the positioning protrusive pieces 211a and 2115 are
provided, and screw holes 216, 216 are provided therefor,
respectively.

Incidentally, in the illustrated example, the positioning
protrusive pieces 211a and 2115 are provided on opposite-
side sides of the display part chassis 203, but may be provided
at the upper side and lower side thereof, and are acceptable so
long as they are the positions opposed to the positioning parts
115a and 1155 on the main body chassis 101 side, respec-
tively.

Next, a description will be given to an assembly procedure
of the device main body 100 and the display part 200.

FIG. 81s an external perspective view showing a state of the
device main body 100 and the display part 200 before assem-
bly. FIG. 9 illustrates an enlarged view of the positioning part
1156 of the main body chassis 101 and the positioning pro-
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trusive piece 2115 of the display part chassis 203: FIG. 9(a)
shows a state thereof before assembly; and FIG. 9(b) shows a
state thereof after assembly. It is noted that for the sake of
simplification of description, X, Y, and Z axes are defined
with respect to vehicle-mounted information apparatuses of
FIGS. 8 and 9.

As the assembly procedure, first, the device main body 100
and the display part 200 are each assembled to be put in the
state of FIG. 8; subsequently, a positioning is carried out in
such a manner that the display part chassis 203 is fitted into
the front face 105 of the main body chassis 101; upon comple-
tion of the positioning, the navigation side connector 109 and
the LCD side connector 205 are automatically connected to
each other; thus, as the condition is maintained, two screws
217 and two screws 218 are fastened thereto, respectively, to
thereby fix the main body chassis 101 and the display part
chassis 203 as shown in FIG. 9.

Incidentally, appropriate gaps are provided between the
front face 105 of the main body chassis 101 and the two side
faces 103 and 104, respectively; the positioning protrusive
pieces 211a and 2115 and the fixing protrusive pieces 215a
and 2155 are inserted into the gaps, respectively, to be abutted
against the main body chassis 101 side.

Hereinafter, a positioning between the main body chassis
101 and the display part chassis 203 will be described with
reference to FIG. 9.

(1) Positioning in X Axis Direction

Upon assembly of the device main body 100 and the dis-
play part 200, at the side face 104 of the main body chassis
101, the positioning protrusive piece 2115 is inserted into
between the pair of the positioning bosses 116 of the posi-
tioning part 11554, and the both-shoulder portions 214 are
abutted against the pair of positioning bosses 116. When the
positioning bosses 116 are latched on the both-shoulder por-
tions 214, the main body chassis 101 and the display part
chassis 203 are positioned in the X axis direction.

Incidentally, the positioning part 1154 and the positioning
protrusive piece 211a on the opposite side are also positioned
in the X axis direction in the same manner, as the illustration
is omitted in FIG. 9.

(2) Positioning in the Y Axis Direction

Since there arises a state such that the tip portion of the
positioning protrusive piece 2115 is sandwached between the
pair of positioning bosses 116 of the positioning part 1155,
the main body chassis 101 and the display part chassis 203 are
positioned with each other in the Y axis direction.

However, since the positioning protrusive piece 2115
becomes less likely to be inserted into between the position-
ing bosses 116 depending on finished dimensions of the com-
ponents, it is necessary to provide a given clearance (0.1 mm
for each in the example of FIG. 9(5)) for each between the
positioning protrusive piece 2115 and the positioning bosses
116.

Incidentally, the positioning part 1154 and the positioning
protrusive piece 211a on the opposite side are also positioned
in the Y axis direction in the same manner, as the illustration
is omitted in FIG. 9.

(3) Positioning in the Z Axis Direction

When the positioning protrusive piece 2115 is inserted into
between the pair of positioning bosses 116, the positioning
protrusive piece 21154 is abutted against the outer wall surface
of'the positioning part 1155; thus, there arises a state such that
the pair of positioning protrusive pieces 211a and 2115 are
clutched by the side faces 103 and 104, and hence the main
body chassis 101 and the display part chassis 203 are posi-
tioned in the Z axis direction.
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However, when the positioning protrusive pieces 211a and
2115 are abutted against the outer wall surface of the side face
103 and the outer wall surface of the side face 104, respec-
tively, it becomes impossible to achieve the assembly depend-
ing on the finished dimensions of the components; thus, it is
necessary to provide a given clearance (e.g., 0.2 mm) inthe Z
axis direction at any one of between the side face 103 and the
positioning protrusive piece 211a, or between the side face
104 and the positioning protrusive piece 2115. Even when the
clearance is provided, the tip portion is fixed with bent from
the both-shoulder portions 214 of the positioning protrusive
piece 211a or 2115, when the screw 217 is fastened to the
screw holes 117 and 212; thus, there is no occurrence of a
misalignment.

It is noted that when the positioning protrusive piece 2115
is inserted into between the pair of positioning bosses 116, the
fitting pawl 118 and the fitting hole 213 are fit in with each
other, and provisionally fixed to each other in a positioned
state, to thereby prevent a misalignment. A given clearance
(in the example of FIG. 9(5), 0.2 mm) is provided at the fitting
portion so as to prevent the fitting hole 213 from running on
the fitting pawl 118 without fitting in therewith. Further, the
fitting between the fitting pawl 118 and the fitting hole 213
can also prevent the main body chassis 101 and the display
part chassis 203 from being pushed back by a reaction force
between the navigation side connector 109 and the LCD side
connector 205.

In a state where the main body chassis 101 and the display
part chassis 203 are positioned and provisionally fixed, the
screw 217 is first fastened to the screw holes 117 and 212 on
the side of the positioned side face to keep the position pre-
cision. Subsequently, the screw 217 is also fastened into the
screw holes 117 and 212 on the opposite surface side provided
with the clearance.

Further subsequently, screw holes 216 and 216 ofthe fixing
protrusive pieces 215a and 2155 are respectively abutted
against screw holes 119a and 1195 of the main body chassis
101, and the screws 218, 218 are fastened thereto, respec-
tively. In order to prevent positionings at the portions of the
fixing protrusive pieces 215a and 2155, a clearance of about
0.2 mm is provided for each between the side face 103 and the
fixing protrusive piece 2154, and between the side face 104
and the fixing protrusive piece 2155; thus, the tip portions of
the fixing protrusive pieces 215a and 2156 are bent upon
fastening of the screws 218. In the example of FIG. 8, in order
for the tip portion to have a rigidity to a extent that is bent by
0.2 mm, the width of the tip portion of the fixing protrusive
piece 2154 is set at 20 mm, and a distance between the end of
the tip portion and the center of the screw hole 216 is set at 12
mm. The same also applies to the fixing protrusive piece
2155.

Additionally, since the screw fixing of the main body chas-
sis 101 and the display part chassis 203 is also performed by
the positioning protrusive pieces 211a and 2115, the screw
fixing of the fixing protrusive pieces 215a and 2155 may be
omitted if the strength and so on can be ensured. Also, pawl
fittings may be adopted, in place of the screw fixing of the
positioning protrusive pieces 211a and 2116 and the screw
fixing of the fixing protrusive pieces 215a and 21564.

As described above, since the positioning and fixing are
carried out by the main body chassis 101 and the display part
chassis 203 fixing thereon the navigation board 107 and the
LCD board 204 on which the navigation side connector 109
and the LCD side connector 205 are mounted, respectively,
the related components can be minimized to thereby reduce
the effect of the finished dimensions of the components.
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Therefore, it is possible to enhance a positional precision
between the navigation side connector 109 and the LCD side
connector 205.

Further, as mentioned above, by the fitting of the board
positioning convex and concave parts 1105 and 1124, the
navigation side connector 109 is positioned to the main body
chassis 101 with high precision, and by fitting of the board
positioning convex and concave parts 206a and 208a, the
LCD side connector 205 is positioned to the display part
chassis 203 with high precision; thus, by the positioning and
fixing of the main body chassis 101 and the display part
chassis 203, it is also possible to enhance the positional pre-
cision between the navigation side connector 109 and the
LCD side connector 205.

With these configuration, the B to B connector with a larger
number of pins and a narrowed movable region can be
employed for the navigation side connector 109 and the LCD
side connector 205. Since the number of pins can be
increased, the necessity of ensuring the number of pins with a
plurality of connectors as in the conventional is eliminated,
and hence a space saving thereof can be achieved. Further, a
complicated handling such as routing of wires like FFC and
FPCbecomes unnecessary, thereby enhancing assemblability
thereof.

Further, since the positional precision of the main body
chassis 101 and the navigation side connector 109 is high, and
the positional precision of the display part chassis 203 and the
LCD side connector 205 is also high, a provisional fixing of
the main body chassis 101 and the display part chassis 203
leads to the completion of a connection between the naviga-
tion side connector 109 and the LCD side connector 205.
Therefore, if it is confirmed that the fitting pawl 118 and the
fitting hole 213 fit each other, it can be presumed that the
connector connection is completed.

In contrast, conventionally, since it is necessary to visually
confirm the connector connection, it is obliged to open a hole
for visual confirmation in the outer wall of the chassis, and
also mount a connector in the vicinity of the outer wall of the
chassis.

Further, conventionally, it is configured such that the
design panel 201 of a resin member is fixed to the main body
chassis 101 of a sheet metal member. However, in the present
Embodiment 1, since it is configured such that the display part
chassis 203 and the main body chassis 101 of a sheet metal
member are fixed, it is also possible to establish a ground by
a coupling between the chassis.

When the vehicle-mounted information apparatus is disas-
sembled, the display part 200 is removed in such a manner as
to be peeled off from the side face 103 (or the side face 104)
of'the device main body 100. In the case, it is feared that a load
is imposed on a connection portion between the navigation
side connector 109 and the LCD side connector 205; however,
as shown in FIG. 8, when the navigation side connector 109 is
mounted in the vicinity of the center of the front face 105, and
also the LCD side connector 205 is mounted in the vicinity of
the center of the display part chassis 203, the tilt is minimized
in the vicinity of the center relative to in the vicinity of the
chassis outer wall, so that the load can be controlled to a
minimum. As a result, it is possible to control breakage risk of
the connectors upon disassembly to a minimum.

In contrast, since the connectors are conventionally
obliged to be mounted in the vicinity of the chassis outer wall
as mentioned above, the breakage risk is high.

As described above, the vehicle-mounted information
apparatus in accordance with Embodiment 1 is configured to
include: the box-like main body chassis 101; the navigation
board 107 positioned and fixed by providing the board posi-
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tioning convex and concave parts 110 and 112 inside the main
body chassis 101 (navigation board holder 108); the plate-like
display part chassis 203 covering the front face 105 of the
main body chassis 101; the LCD board 204 positioned and
fixed by providing the board positioning convex and concave
parts 206 and 208 at the surface of the display part chassis 203
facing the main body chassis 101; the navigation side con-
nector 109 and the LCD side connector 205 mounted respec-
tively at the positions of the navigation board 107 and the
LCD board 204 to face each other when the main body chassis
101 and the display part chassis 203 are put in an assembled
state; two positioning bosses 116 provided protrusively on
each of both side faces 103 and 104 of the main body chassis
101; a pair of positioning protrusive pieces 211a and 2115
protruding respectively from the pair of opposing side parts of
the display part chassis 203 toward the main body chassis 101
side, such that the pieces are abutted against the positioning
parts 115a and 1155, respectively, and also that correspond-
ing protruding tip portions thereof are each inserted between
the two positioning bosses 116 of the positioning part, so that
the both-shoulder portions 214 formed at the corresponding
protruding tip portions thereof are latched on the two posi-
tioning bosses 116, thereby performing the positioning of the
main body chassis 101 and the display part chassis 203; and
the screw holes 117 and 212, and the screw 217 for fixing the
positioning protrusive pieces 211a and 2115 to the position-
ing parts 115a and 1155, respectively. For this reason, it is
possible to minimize the number of interposed components,
which can reduce the effect of the finished dimensions of the
components to thereby improve the assembly precision
between the chassis. As a result, the B to B connector with a
large number of pins and a narrow movable region can be
employed for the navigation board 107 and the LCD side
connector 205, to thus achieve enhancement of assemblabil-
ity and space saving thereof.

Further, in accordance with Embodiment 1, it is configured
such that the positioning protrusive pieces 211a and 2115 of
a sheet metal member connected with the ground of the LCD
board 204 are abutted against and electrically connected with
the positioning parts 115a and 1155 of a sheet metal member
connected with the ground of the navigation board 107, and
hence it becomes possible to establish a ground for the LCD
board 204 without using another component.

Further, in accordance with Embodiment 1, it is configured
to include: the fitting pawls 118 provided respectively at the
positioning parts 1154 and 11556; and the fitting holes 213
provided in the positioning protrusive pieces 211a¢ and 2115
to fit the fitting pawls 118, when the main body chassis 101
and the display part chassis 203 are positioned with each
other, and the navigation side connector 109 and the LCD side
connector 205 are put at mutually connected positions, and
hence the necessity of visually checking whether the connec-
tors are connected to each other or not through a chassis hole
is eliminated. Therefore, a restriction in the arrangement of
the connectors is eliminated, which enables the arrangement
thereof in the vicinity of the apparatus. With this configura-
tion, even when the display part chassis 203 is removed at an
angle to the main body chassis 101 in apparatus disassembly,
the load of the connectors to the pins can be reduced.

Incidentally, according to the present invention, within the
scope of the invention, any components in the embodiments
can be modified or any components in the embodiments can
be omitted.

INDUSTRIAL APPLICABILITY

As described above, in accordance with the vehicle-
mounted information apparatus of the present invention, pre-
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cision in assembly thereof is enhanced in such a manner that
the chassis each fixing a connector-mounted board thereto are
positioned and fixed to each other, and hence the B to B
connectors become available; thus, it is suitable for use in an
in-vehicle device of a car navigation device, a car audio
device, and so on, such that a transmission amount of infor-
mation between the circuit boards is large, and that a space
saving thereof is required.

EXPLANATION OF REFERENCE NUMERALS

100: Device main body, 101: Main body chassis (first chas-
sis), 102: Bottom face, 103 and 104: Side face, 105: Front
face, 106: Top face, 107: Navigation board (first circuit
board), 108: Navigation board holder (first chassis), 109:
Navigation side connector (board to board connector), 110a
and 11056: Board positioning convex part, 111a, 1115, 113a,
and 1135: Screw hole, 112a and 1125: Board positioning
concave part, 114a and 11456: Screw, 115a¢ and 1155: Posi-
tioning part, 116: a pair of positioning bosses, 117, 119a,
1194: Screw hole (fixing part), 118: Fitting pawl, 200: Dis-
play part, 201: Design panel, 202: LCD, 203: Display part
chassis (second chassis), 204: LCD board (second circuit
board), 205: LCD side connector (board to board connector),
206a and 2065: Board positioning convex part, 207a, 2075,
209a, and 2095: Screw hole, 208a and 20954: Board position-
ing concave part, 210a and 2105: Screw, 211a and 2115:
Positioning protrusive piece, 212 and 216: Screw hole (fixing
part), 213: Fitting hole, 214: Both-shoulder portion, 215a and
215b: Fixing protrusive piece, 217 and 218: Screw (fixing
part).

The invention claimed is:

1. A vehicle-mounted information apparatus, comprising:

a first chassis shaped like a box;

a first circuit board positioned and fixed inside the first
chassis;

a second chassis shaped like a plate which is an internal
component of a design panel that covers one surface of
the first chassis, and which is secured to the first chassis;

a second circuit board positioned and fixed at a surface of
the second chassis facing the first chassis;

a pair of board-to-board connectors mounted respectively
at positions of the first circuit board and the second
circuit board to face each other, when the first chassis
and the second chassis are put in an assembled state;

two bosses arranged protrusively on each of a pair of
opposing outer wall surfaces of the first chassis;

a pair of protrusive pieces protruding respectively from a
pair of opposing side parts of the second chassis toward
the first chassis side, such that the pieces are abutted
against a pair of opposing outer wall surfaces of the first
chassis, respectively, and also that corresponding pro-
truding tip portions thereof are each inserted between
the two bosses, so that both-shoulder portions formed at
the corresponding protruding tip portion are latched on
the two bosses, thereby performing a positioning
between the first chassis and the second chassis; and

a fixing part for fixing the protrusive pieces of the second
chassis to the outer wall surfaces of the first chassis.

2. The vehicle-mounted information apparatus according
to claim 1, wherein the protrusive piece of the second chassis
of a sheet metal member connected with a ground of the
second circuit board is abutted against and is electrically
connected with the outer wall surface of the first chassis of a
sheet metal member connected with a ground of the first
circuit board to thus establish a common ground for the first
chassis and the second chassis.
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3. The vehicle-mounted information apparatus according

to claim 1, comprising:

a fitting pawl provided the outer wall surface of the first
chassis against which the corresponding protrusive
piece of the second chassis is abutted; and 5

a fitting hole provided in the corresponding protrusive
piece to fit the fitting pawl, when the first chassis and the
second chassis are positioned with each other, and the
pair of board-to-board connectors are put at mutually
connected positions, to thus grasp a positional relation- 10
ship between the pair of board-to-board connectors by a
fitting between the fitting pawl and the fitting hole.

#* #* #* #* #*



